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. | INTRODUC TI ON
The term "oral function" encompasses all normal and disturbed functions of the human masticatory system, such as eating and psychosocial well-being. 1 Various aspects play a role in oral function, such as the number of functional teeth, the presence and quality of dental prostheses, the temporomandibular function, the degree of tooth wear and swallowing.
Oral function is important for food intake and quality of life, especially in older adults. 2, 3 However, oral function might be compromised as a result of tooth loss, primarily caused by caries and periodontitis. 4 Although the number of teeth is of interest, it is even more important how the remaining teeth are distributed and how many posterior teeth form functional pairs or occluding pairs (OP). 5, 6 Shortened dental arches of 3-5 occluding pairs are not significantly different from complete dental arches concerning several functional indicators, 7, 8 while, in case of extremely shortened dental arches, masticatory function might be reduced by 30%-40%. 7, 9 Another constraint in oral function might be mouth opening, although on average this was sufficient in a study of the prevalence of signs and symptoms of temporomandibular disorders in older people. 10 In addition, tooth wear can compromise oral function, and its prevalence increases with age. [11] [12] [13] A review on the prevalence of tooth wear in adults indicated severe tooth wear in 17% of 70-year-old people.
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Another important factor in oral function is swallowing, which is negatively affected by tooth loss 14 and is influenced by the quality of dentures. 15 Moreover, swallowing dysfunction can result from hyposalivation, which is highly prevalent in older people. 14, 16, 17 In sum, many older people have compromised oral function, as a result of multiple factors.
Some aspects of oral function are known to be even more negatively affected in older people who developed dementia, such as the quality of swallowing and the number of teeth present. [18] [19] [20] [21] Swallowing dysfunction or dysphagia is present in 13%-57% of people with dementia, with a higher prevalence of 84%-93% in people with moderate to severe Alzheimer's dementia (AD), the most prevalent subtype of dementia. 19, 22 The number of teeth present in older people with dementia ranges widely between studies, viz., from 2 to 20 elements. 20 Concerning dental prostheses, both the utilisation and the quality were studied in people with dementia. 20, 21 Denture utilisation varied from 5% to 100%, with the lowest utilisation in people with severe dementia. 20 The stability or retention of the dentures was considered poor in 5%-17%, and the occlusion was considered poor in 27%-36%. 21 Furthermore, a previous study found that temporomandibular joint abnormalities, such as disc displacement and osteoarthrosis, were present significantly more often in participants with AD than in participants without AD, while the mean maximum mouth opening was normal and not significantly different from participants without AD. 23 However, the last mentioned study included only 29 people with AD and no other subtypes of dementia.
Other aspects of oral function, such as occlusion and tooth wear, are scarcely studied in older people with dementia. It is important to address the less studied, yet clinically relevant aspects of oral function in people with cognitive impairment or dementia, to better preserve the food intake and quality of life in this group. Therefore, the aim of the present study was to examine and compare the oral function in a large sample of older people with mild cognitive impair- 2 . | ME THODS
| Study design, setting and participants
This is an observational cross-sectional study on the oral function in a group of older participants with MCI or dementia. The data for this study were collected in two outpatient clinics for geriatric patients (viz., that of the VU Medical Center and of the Amstelland Hospital) and ten nursing homes in the Netherlands, between
April 2014 and December 2015, as part of the PainDemiA study. 24 The study protocol was approved by the Medical Ethics Review
Committee of the VUmc (approval number NL 43861.029.13) and was previously published. 24 The study was performed in accordance with the STrengthening the Reporting of OBservational Studies in Epidemiology (STROBE) statement. In the study protocol, the inclusion and exclusion criteria, power calculation for the PainDemiA study and procedure to establish the MCI or dementia diagnosis were described. 24 The number of participants at each stage of the dentistry part of the PainDemiA study, including reasons for nonparticipation and a flow chart of inclusion, was also reported in a previous article. 25 The global cognitive functioning of the participant was measured with the Mini Mental State Examination (MMSE) 26 by a nurse at the VU Medical Center and a neuropsychologist at the Amstelland Hospital and the nursing homes. The MMSE tests verbal and nonverbal episodic memory, orientation in time and place, visuoconstructive capacities and has a maximum score of 30. 
| Demographic characteristics and perceived oral function
The demographic characteristics, gender, date of birth and educational status, were recorded from the medical records. The subjective oral function was assessed with a short questionnaire with the participants in the hospitals and with the care providers in the nursing homes. The interview included questions about the dental status (eg, dentate or edentate), quality of swallowing (eg, good, moderate, bad or impossible), quality of chewing (eg, good, moderate, bad or impossible) and food consistency (eg, normal or adjusted, for example grinded food).
| Oral functional outcomes
In all participants, a standardised oral functional examination took place by a dentist experienced in geriatric dentistry (SD) 
| Procedure
In the hospital setting, the examination took place after the regular screening at the memory clinic within the outpatient geriatric clinic, while nursing home residents were examined at their nursing homes.
In the hospital, the cognitive screening by a nurse took place at the same day as the oral health examination by the dentist. In the nursing homes, the cognitive screening by the neuropsychologist took place in the same week, but not on the same day as the oral health examination by the dentist, in order to spread the burden on this group of vulnerable participants. In both settings, the cognitive and oral health screening took place independent of each other.
| Statistical methods
The data were analysed with IBM Statistics SPSS 23 (SPSS Inc., Chicago, IL, USA Table 1 shows the characteristics of the participants. The median age was significantly higher in participants with dementia than in those with MCI, U = 9072.50, P < 0.001. Concerning setting, 153 (=43.7%)
. | RE SULTS
were examined at the outpatient clinics and 197 (=56.3%) at the nursing homes. The median MMSE score was significantly higher in participants with MCI, than in those with dementia, U = 572.50, P < 0.001. In addition, the MCI group was dentate significantly more often than the dementia group, U = 2170.50, P = 0.001, independent of age. There were no significant differences regarding swallowing, chewing and food consistency between the MCI and the dementia group. for age with a Spearman's rho partial correlation, the correlation decreased to r = 0.230, P < 0.001 for all participants and r = 0.184, P = 0.020 for dentate participants. Table 5 shows that the median tooth wear score was 2.0 (IQR 2.0-2.0) in the MCI and the dementia group. There were no significant differences concerning the degree of tooth wear between both groups, U = 2461.50, P = 0.127. Table 6 shows the results of the mandibular examination. The 
| D ISCUSS I ON
The aim of this study was to examine and compare the oral function of older people with MCI or dementia. In summary, for most participants with MCI or dementia, the swallowing ability and chewing ability were perceived as good. In addition, more than half of the prostheses had good retention and occlusion. Participants with more severe cognitive impairment had significantly fewer occluding pairs and a significantly smaller active mouth opening. The degree of tooth wear was less than one-third of the clinical crown in most participants with MCI or dementia. MCI, mild cognitive impairment; MMSE, Mini Mental State Examination. *P < 0.05, **P < 0.01, ***P < 0.001.
TA B L E 1 Characteristics of the participants

| Strengths and limitations
One of the strengths of this study was the large sample of participants with MCI or dementia. Furthermore, all participants were examined by one dentist with experience in geriatric dentistry, who was blinded for the MCI or dementia diagnosis in the outpatient clinic and blinded for the MMSE score in the outpatient clinics as well as in the nursing homes.
One of the limitations of this study was the cross-sectional observational design, which did not include older people without cognitive impairment and did not follow the participants in time, including their dental and prosthesis history. Furthermore, there was a potential risk of bias concerning the inclusion of a representative number of participants with severe cognitive impairment. At the same time, it became more complicated to perform a mandibular examination as the cognitive impairment increased.
| Interpretation and clinical implications
In the present study, the retention of prostheses was considered moderate or bad in 41.6% of the upper and 50.0% of the lower prostheses, compared to an unsatisfactory retention in 62.5% of the upper and 47.8% of the lower prostheses in participants with AD in a study by Ribeiro and colleagues. 30 Furthermore, Adam and Preston reported the denture retention as satisfactory in 76.7% of the participants with no or mild dementia and 76.0% of the participants with moderate or severe dementia, thus indicating lower percentages of around 24% for unsatisfactory retention of the dentures. 31 The differences between the studies might be explained by an actual difference in quality of the dentures or a difference in the subjective assessment of the quality.
Although the reported percentage of participants with impaired quality of swallowing was <10%, the quality of swallowing in this 
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In the present study, 13.0% of the participants with dementia had fewer than 3 occluding pairs and no prostheses. This might be due to malfunction or loss of previous prostheses, but could also be a result of the dementia and lack of acceptance, especially in more severe dementia. 31 The loss of teeth without replacement with prostheses implies severe loss of oral functioning. 34 In a sample of 153 Dutch older adults (65-74 years), the mean tooth wear score was 2.1 (SD 2.1). 13 This was comparable with the median 
| Generalisability
The present study included a large sample of participants with MCI or dementia living in the Netherlands. The participants were living in the community, small-scale living and various nursing homes, and had mild, moderate and severe cognitive impairment. This sample thus seems representative for older people with MCI or dementia in high-to middle-income countries.
| Future research
This study describes the subjective and objective oral function, but does not include the objective chewing or mixing ability of the TA B L E 5 Highest degree of tooth wear, by cognitive status TA B L E 6 Mandibular examination, by cognitive status participants. This could be an interesting addition, because it is an objective measurement of masticatory performance.
37-39
| CON CLUS ION
For most of the participants with MCI or dementia, the swallowing ability and chewing ability were perceived as good by the participants and their caregivers. In addition, more than half of the prostheses had good retention and occlusion according to the examining dentist. Participants with more severe cognitive impairment had fewer occluding pairs and a smaller active mouth opening. The degree of tooth wear was smaller than one-third of the clinical crown in most participants with MCI or dementia.
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